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As bionic insecticides, which were successfully developed in 1970’s, Pyrethroids 
feature of a varieties of advantages, such as high efficiency, long-term stability, and 
good compatibility with environment. These insecticides can significantly absorb 
visible and ultra-violet light. Photochemical degradation is the main process for 
Pyrethoid- degradation in natural environment. Therefore, study on the mechanism of 
photochemical degradation is of significant importance in environmental science. 
Fenpropathrin, bifenthrin, and deltamethrin were chosen in this study, which 
usually detected with an ultraviolet detector (UVD) after separation by high 
performance liquid chromatography (HPLC). Phtochemical kinetics data and 
spectroscopic investigation provide a green, economic, and on-line derivation 
technique ⎯ hyphenated photochemical-derivation and liquid chromatography (LC), 
which makes several pyrethroids detected with a high sensitive fluorescence detector 
(FLD). With a laboratory-built photochemical device, we found that an on-line 
photochemical derivation device combined with HPLC with UVD, FLD, and mass 
spectrometry detector (MSD) is a perfect system to study the pyrethroid 
photochemical kinetics, identify the degradation products, and investigate the 
degradation mechanism.  
This thesis includes five chapters. The first chapter is a summary of the history , 
application, and research base for three pyrethroids in last 10 years. Some important 
research results were in chapter two, three, and four, such as the kinetics parameters 
for pyrethroids photochemical degradation, spectroscopic data for pyrethroids and its 
degrading products. Some aspects about this study has been discussed in the last part 
of the thesis.   
The achievement of this thesis are mainly three parts as following:(1) The 
experimental used in the study is an on-line system which combined the 
photochemical degradation with a commercial HPLC. The good reproducibility of 
this system makes the investigation efficient and effective. Also, with the help of 















prepared. (2) Systemic research of fenpropathrin, bifenthrin, and deltamethrin gives 
detail data of photochemical kinetics and spectroscopy for the pyrethriods themselves 
and the degraded products. These data are useful for method development of 
pyrethiods separation and determination with HPLC followed a UVD, FLD or MSD.  
(3) Preliminary study of the photochemical degradation products with HPLC-MS 
shows that the reaction mechanism of fenpropathrin and bifenthrin with ultraviolet 
light is complex. The degradation products from fenpropathrin and bifenthrin also can 
be photo-chemically degraded.  
 



































害损失 10%，草害损失 11%。而使用化学农药可减少 15~30%农作物产量损失[1]。
目前世界上生产使用的农药已达 1300 多种，其中大量使用的约 250 多种，化学
农药每年的产量约在 220 吨[2]。我国自 1958 年以来总计生产了近 60 个除草剂品
种，年产量从 1986 年的 0.77 万吨增加到 1999 年的 6.9 万吨（占农药总产量的
17.5%），增加了 9 倍多[3]，仅次于美国。 
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